Introduction
The United Kingdom (UK) government launched the Green Deal in 2013 to improve the energy efficiency of buildings in the UK, reduce emissions from homes by 29%, and help meet carbon reduction targets [1] . The policy aimed to retrofit 14 million homes by 2020, reduce fuel poverty, and create 250,000 jobs [1] . It was the Government's flagship energy efficiency policy for domestic buildings in the Energy Act 2011 [2] , replacing energy efficiency schemes such as the Warm Front, the Carbon Emission Reduction Target (CERT), and the Community Energy Saving Programme (CESP). It aimed to overcome perceived barriers to the adoption of energy efficiency measures in the home [3] , and enable households and businesses to make energy-saving improvements to their properties, delivering a range of important benefits to the owner/occupier [4] . Much of the UK energy policy on influencing sustainable consumption is guided by the idea that consumers make choices based on their individual best interest [5, 6] with an underlying assumption that people use the information available to them to weigh up the positive and negative results of options and make choices accordingly [6] . However, in reality, the choices that people make, and when it comes to energy demand and behaviours, can be inconsistent. For example, loft insulation received substantial subsidies under the UK Government's Carbon Emissions Reduction Target (CERT) scheme resulting in a low-capital cost and rapid payback on the installation of loft insulation; therefore, consumers would be expected to install the measure, as it would be in their financial interest to do so [7] . Yet, in June 2015, it was estimated that 30% of UK homes with lofts did not have at least 125 mm of loft insulation [8] , and research showed that loft insulation could not be given away at zero cost due to a range of barriers [9] . This discrepancy between energy efficiency behaviour and what could be termed economically 'rational' consumer choices suggests that economic barriers such as access to capital, upfront costs, and the relatively cheap cost of energy are not the only factors influencing people's uptake of energy efficiency measures.
Increasing Energy Efficient Behaviour
Domestic energy use accounts for more than a quarter of total energy use in the UK, with space and water heating comprising almost 80% of domestic energy use [10] . Energy efficiency is often the simplest and most cost-effective way of reducing energy use, particularly at an individual household level, and improving domestic energy efficiency can therefore contribute significantly to reducing greenhouse gas emissions as well as reducing the costs of meeting renewable energy targets [11] . Retrofitting existing buildings plays an important role; it is recognised by the implementation of the Green Deal, and is fundamental to achieving energy efficiency improvements in the domestic sector, as at least 80% of the UK's current housing stock will still be standing in 2050 [12] . However, despite nearly 20 years of legislation aimed at improving domestic energy efficiency [13] , total energy consumption in the sector in the UK has remained stagnant, with energy efficiency improvements being largely offset by increased demand [14] .
Barriers to Energy Efficiency
There is a gap between cost-effective energy efficiency investments and the level of investment that people actually make [15] , which is known as the 'energy efficiency gap' [16] [17] [18] [19] [20] . This gap demonstrates a failure to take up an option that would be beneficial to individuals [21] , and would not exist if householders acted rationally [22] . Domestically, the lack of take-up of energy efficiency behaviours is often caused by barriers that inhibit behaviours that are energy and economically efficient [23] , causing consumers to act in a manner that is inconsistent with economic theory [24] and that could be perceived as financially beneficial to them. A literature review was conducted to explore this in greater detail and identify a range of barriers; the outcomes are presented in Table 1 .
In 1955, Simon [25] proposed a revision to the thinking of people as rational decision makers. Instead, he offered the notion that people form a 'bounded rationality' whereby optimal decision-making is not conducted due to a complex environment and the limited cognitive ability of the decision maker [25] [26] [27] . However, no simple theory can truly reflect every motive that influences decision-making [28] ; nonetheless, we explore the concept of energy efficiency behaviours in this paper with an emphasis on the importance of the context of decision-making, which helps shapes people's biases [29] . In addition, this builds on theories around social practices whereby the structures, meanings, and repetition of behaviours (such as cleaning, cooking, and washing, which all have a dependency on energy) lead to practices such as energy consumption [29] , providing a useful lens through which to explore energy demand [30] .
Research by Niemeyer [31] demonstrated that the main barriers to adoption of new energy efficient behaviours in the home resulted from a lack of knowledge of the behaviour required or relevant technologies available, economic constraints (such as income and the cost of measures), obstacles to making the changes (e.g., time, lack of information, condition of the home, etc.) and demographic characteristics. When it comes to the installation of energy efficiency measures in the home, this becomes more complex, and there are a number of factors that influence decisions. A German study considering energy retrofits of homes found that householders were limited by the financial aspects of a retrofit, specifically investment payback, which drives householder concern as to the direct benefits that they will experience from the installation [32] . However, householders invested time to determine whether the rewards of installations are worth the financial investment. Research by BioRegional [33] , the Energy Saving Trust, and the Department of Energy and Climate Change (DECC) [34] on a range of UK Pay As You Save (PAYS) pilots where householders were offered different repayment options for the cost of installing energy-efficient products in their homes, found factors such as wanting to improve the condition of their home also drove uptake. Therefore, a variety of barriers and motivators exist at all stages of the consumer journey in relation to domestic energy-related installations, which are defined as pre-consideration, consideration, preparation, and installed (Table 1) [35] . Most importantly perhaps is understanding the relationship between individuals and the technology that they use to reduce energy use [36] . However, this is rarely a central feature underlying the design and implementation of UK energy policy. There is a growing market for home energy-saving products in the UK, although the current usability is questionable, and there is great potential for improvements [37] . Table 1 . Energy efficiency barriers.
Barrier Description

Acceptability
Fear that installing an energy efficiency measure will restrict freedom of choice [38] .
Measures associated with increased effort or decreased comfort [39] .
Access to capital
Not having the means to pay for energy efficiency measures. Even if householders are aware of the return on investment, a purchase cannot go ahead [40] . It may not alter willingness to pay, but limits how much householders are willing to spend [41] which can cause a cheaper option being purchased, which may be sub-optimal in quality [42] .
Aesthetics
Choosing a product by looks over functionality [43] . This may manifest itself in the purchase of a new kitchen instead of an energy efficiency investment because of the greater excitement that this purchase causes [44, 45] .
Appearance
External wall insulation could impact the visual appearance of a house, which some may find undesirable. For heritage buildings with attractive external features, external wall insulation may not be permitted due to the significant alteration in appearance this measure causes (see 'regulatory').
Cost-benefit uncertainty
Householders perceiving costs of the energy efficiency measure to be greater whilst underestimating the benefits that the measures will deliver [46, 47] .
Defaults
People are more likely to accept the default option, which is the option taken if no active choice is made. This mostly results in no action being taken, even when it is not in the person's best interest [48] .
Discounting the future
Preferring present benefits to those received in the future. The benefits of installing energy-efficiency measures are accrued over long periods, whilst the costs are immediate [7] .
Energy price
Current energy prices are too low to incentivise investment in domestic energy efficiency [49] . Energy bills occupy a low budget share in proportion to total household expenses [50] , with only the fuel-poor having significant motivation to make their homes more energy-efficient.
Hidden costs
Rooted in fear, such as 'trust', hidden costs include the stress and inconvenience of construction mess ('hassle-factor'), fears that the work will be of poor quality and irreversible, and struggles to find a suitable installer [14, 51] . The hassle-factor could also include the need to clear the loft space before insulating [52] .
Income
High-income households generally consume more energy than low-income households [53] . However, for higher income households, energy bills account for a lower percentage of outgoings, so they may be less incentivised to invest. Wealthier householders do not always have concern for making the most economically efficient decisions, and may be more likely to be wasteful [54] .
Lack of information
Forms 'bounded rationality' [25] whereby decisions are made based on past experience rather than presently available information [55] . With the right information, householders are more likely to act rationally [56] . Householders need information on how much they currently spend on energy and how much they will save by having energy efficiency measures installed [48] .
Property value
Energy efficiency improvements do not provide the same increase in home value as visual improvements such as a new kitchen would [57] .
Regulatory
Regulatory barriers, for instance planning regulation on solid wall insulation for homes within a Conservation Area, can hinder householders making energy efficiency improvements [48] .
Social norms
Behaviours expected from others [58] that people use as a benchmark to measure and influence their own behaviour based on what others are doing [59] . Promoting energy efficiency as a social norm energy use in the home can be reduced [60] . 
Barrier Description
Split incentives
In the private-rented sector, this manifests itself as a landlord-tenant problem whereby those who invest in the measure, the landlords, don't benefit from a lower fuel bill [22] , and the tenant will not invest, as they are likely to move out before the benefit of their investment is fully received [61] .
Tenure Whether or not a householder owns their own home or rents affects their willingness to invest in energy efficiency measures, see 'split incentives'.
Trust
The ability to trust stakeholders to act responsibly and for the installed measures to perform as advertised, and the associated fear that they won't is a barrier to energy efficiency investment [62] .
Uncertainty
Changes to future energy prices and unfamiliar technologies affect the perceived risk. The uncertainty of achieving savings from an energy efficiency measure because the householder may move house before reaping the returns through a reduction in energy bill [57] .
Value-action gap
The difference between personal values and deeds carried out [63] , which lowers motivation to install energy efficiency measures. 71% of people are "very or fairly concerned" about climate change [64] , yet a paradox exists where pro-environmental values are not reflected in energy efficiency investments [65] . This is true even when people feel capable of making a difference to climate change [66] .
The Role of Incentives
To overcome the energy efficiency gap, appropriately designed incentives to address individual and clusters of barriers (outlined in Table 1 ) are needed. Saving money on energy bills, saving energy, and concern for the environment were identified as the main drivers for the uptake of energy efficiency measures in a 2007 online survey [67] , with the desire for a warmer home driving the uptake of loft insulation. Barriers to the uptake of individual measures vary depending on the measure in question, taking the example of loft insulation, the loss of storage space and the hassle associated with the installation were the main barriers identified. Similarly, the upfront cost of installing loft insulation can be a significant barrier. Therefore, incentives built around removing barriers and increasing drivers are more likely to lead to uptake where a good understanding of how people respond to these incentives exists [68] (Table 2 ). Using loft clearance as an incentive to overcome the hassle factor barrier to the installation of loft insulation was investigated by Howarth and Jones [52] , with a loft clearance trial in partnership with a large DIY chain, and three London local authorities. The study found that the offer of loft clearance, providing it was at an affordable price, could be a suitable solution to overcome the hassle-factor of removing items from the loft before it is insulated. Table 2 . Influences on people's response to incentives (adapted from Metcalf and Dolan [68] ).
Factor Description
Loss aversion People may be more sensitive to paying £10 extra on their energy bills than saving £10.
Change focus
The perceived value of an incentive depends on how big or small the change associated with gaining the incentive appears from each person's individual reference point.
Overestimating unlikely events Recent experience of not being able to meet finance repayments may affect uptake of a finance mechanism for domestic energy efficiency improvements.
Thinking in discrete bundles
People imagine their money in 'mental accounts', and are reluctant to move money between mental accounts and treat the money in those accounts differently [69] . Labelling incentives such as the Winter Fuel Discount encouraged spending on fuel rather than had it been labelled along with other benefits [70] .
Negative impacts of incentives
Care must be taken in the use of incentives to influence positive behaviours, as there is evidence to suggest that once an activity becomes associated with receiving a reward, people are less likely to do the same activity in the future without a reward [71] .
The Green Deal and Increasing Uptake of Energy Efficiency Measures
The Green Deal was designed to improve domestic energy efficiency in the UK by encouraging households to install a range of energy efficiency measures to their homes with an incentive structure in place to minimise upfront costs of installations via a loan (at no upfront cost). It would act as a major contribution to improve the energy efficiency of buildings in the UK, reducing carbon emissions from homes by 29% through retrofitting 14 million homes by 2020, reducing fuel poverty, and creating 250,000 jobs [1]. The capital was provided by a private-sector consortium who created the Green Deal Finance Company, and the loan was to be repaid by the bill-payer over a number of years via an additional charge placed on the householder's electricity bill. The charge was tied to the home, rather than the individual who took out the original loan, so occupants could freely change with only the current bill-payer liable for the repayments. The 'golden rule' was a crucial element in the calculation of Green Deal costs by placing a limit on the amount of finance that could be provided based on the predicted energy savings of the installed measures calculated during the Green Deal Assessment phase. This was designed to address one of the most important perceived barriers to uptake: that of upfront and hidden costs (Table 1) , and meant that the estimated energy bill savings would cover the cost of the Green Deal loan repayment.
In attempts to address more than just access to finance, the Green Deal involved a guided customer journey (Figure 1 ) from initial assessment to choosing a contractor to carry out the work, which was hoped would remove the lack of information, uncertainty, and hidden costs barriers [72] . Installer companies were also required to be 'Green Deal-approved' to remove barriers related to the mistrust of providers and the hassle factor. The Green Deal also had the potential to overcome a barrier where householders were unwilling to invest in measures because they may move house before reaping the returns through a reduction in energy bills [57] . The Green Deal, being attached to the property's electricity meter, meant the bill-payer (usually the tenant), receiving the benefits of a more efficient home, repaid the loan whilst living there, and not after they moved out, as with a conventional loan [14, 57] . This paper critically assesses the impact of the Green Deal in shaping pro-environmental behaviours and presents findings from two government-funded projects to encourage uptake of the Green Deal in England, which were known as Pioneer Places [73] . Discussion of the two case studies is presented: one in Cambridgeshire, UK and another in Suffolk, UK. Motivations for participating in Green Deal activities, perceptions of the assessment process, and general perceptions of the Green Deal are assessed. To incentivise the early uptake of the Green Deal, the government made £10 million available for local authorities to compete for, of which Cambridgeshire was awarded £75,000 and Suffolk was awarded £98,000. Both local authorities used the funding to offer a free Green Deal Assessment, and the authors conducted separate evaluations of the project for the Cambridgeshire and Suffolk local authorities, with the results presented here. The offer of a free Green Deal Assessment was decided upon in response to very early indications from potential Green Deal customers that the assessment cost was a barrier to their involvement with the scheme.
Case Studies
A case study approach is adopted in this paper, which is defined as "an in-depth, multifaceted investigation, using qualitative research methods, of a single social phenomenon" [74] (p. 2), in which we explore the impact of the Green Deal in shaping low carbon practice. Surveys are used for each as an approach to capture a broad range of data from two relatively large populations. Whilst it is acknowledged that other forms of data collection may be appropriate for similar research (such as interviews and focus groups), due to the nature of the data required (quantitative) and the time and cost limitations associated with this work, surveys are a suitable method to apply. Indeed, this approach has been used widely in research on energy consumption, behaviours, and perceptions, but an awareness of its limitations (e.g., response bias, social desirability bias, risk of misinterpretation, etc. [75] ), is also required. Based on the assessment of evidence provided in the sections above, we explore the following three themes: (i) motivations for participating in Green Deal and the role of incentives, (ii) perceptions of the assessment process and how this overcomes perceived barriers to change, and (iii) general perceptions of the Green Deal and overall willingness of households to participate. We draw on findings from two case studies, with different samples (Table 3 ) presented in this section: a Green Deal Assessment pilot project implemented in Cambridgeshire, UK, and a Pioneer Places project in Suffolk, UK. 
Case Study 1: Green Deal Assessments in Cambridgeshire
In 2013, The 80 Percent Company, a certified Green Deal Assessor in Cambridge, was commissioned by the Cambridgeshire local authorities to deliver a Green Deal Pioneer Places project. It was designed to kick-start, support, inform, and provide a firm engagement for the long-term delivery of the Green Deal in Cambridgeshire to ensure residents, businesses, and the wider economy could maximise benefits from the Green Deal. Contact with households across Cambridgeshire was acquired through referrals from local authorities (50%), community groups, website enquiries, and localised marketing (leafleting and door-knocking). A wide range of property types and ages were sought across the whole of Cambridgeshire, and householders were approached and offered a free assessment. A total of 220 Green Deal assessments were carried out, resulting in the production of independent Energy Advice Reports. An evaluation of the project was carried out via an online questionnaire sent to 165 households in receipt of a free Green Deal Assessment (of which 128 were completed); as well as a high-level evaluation conducted with members of the project team. The questionnaire consisted of 15 questions that were aimed at capturing household's perceptions of the Green Deal Assessment process, and their plans to take up recommended measures. It evaluated the Green Deal Assessments, motivations to participate, perceptions of the impact of energy efficiency measures, experience of energy efficiency installations, awareness of household energy performance, the assessment report, investment into energy efficiency measures, and next steps.
Motivations for Participating in the Green Deal
The main motivation for households partaking in the project was to take advantage of the free assessment on offer (98% agreement); however, other motivators such as wanting to improve the energy efficiency of homes also contributed to this. Over two-thirds of those who had an assessment (69%) were already engaged in activities to reduce the energy use in their home, with a small proportion (8%) stating they had not undertaken any of the energy efficiency measures listed (insulation, double glazing, draught proofing, heating controls, new boiler, solar panels). The assessment offered in the pilot to households was free, which was a major motivation for participation; however, this was not the case for the Green Deal itself, where households were charged for the assessments. Participants were asked how much they would be prepared to pay for an assessment if they had not already had one. An assessment costing £50 or more would have been considered by around 41% of respondents, although over a quarter would not be willing to pay anything for it (Figure 2 ). 
Perceptions of the Assessment Process and Overcoming Perceived Barriers to Change
Following the assessment, the majority of participants (87%) agreed that they had a better idea of how energy-efficient their home was, compared to 54% before the assessment. Therefore, going through the assessment process appeared to increase understanding of the home's energy efficiency. Assessments were particularly successful in increasing the perceived level of trust in those carrying out the assessment, and the information obtained. Respondents were extremely positive about the process (Figure 3) , demonstrating high levels of trust in The 80 Percent Company (88% agree), and that the information provided was accurate (78% agree). In addition, the endorsement of the work by the local authority was a strong motivator for over 70% of respondents. Over two-thirds of households stated that the assessment had recommended something that they had not previously considered before, and 43% stated that it had increased the importance of home energy efficiency for them, or had changed their opinion about which measure might make the most difference to the energy efficiency of their home. However, a small number of households felt that the level of detail presented in the assessment reports was insufficient to meet their needs. The Green Deal assessment process is intended to remain impartial, offering no specific advice to householders, and this was seen as a limitation. As a result, close to one-third (29%) of households stated that the lack of information about which energy efficiency measures to install was a reason for not going ahead with the installation process. Over half (57%) of the households stated that they needed more time to assess the different options, and 48% stated that they still needed more information.
Thus, the assessment process was generally a positive one for participants. Most felt better informed afterwards, and the information given was trusted to be accurate, and respondents were also positive about the local assessor involved. However, for many householders, it was not a process through which a final decision was made. Rather, it provided information that householders wanted to consider more. It was found that the Green Deal assessment reports needed to be followed up with discussions with very experienced assessors that understood the shortcomings of the report, and could instill confidence in customers to move forward. However, as assessors were limited in terms of the advisory support that they were allowed to provide, in addition to conducting the assessments, this represents a significant gap in ensuring the information captured in the Green Deal assessments could then be put into practice. This was found to be a significant shortcoming of the reports, in that they needed to be made more relevant to the household and represent accurate and correct measurements and costs (etc.) for all of the properties assessed. It was generally felt to be better to recommend further detailed survey work (beyond the basic Green Deal assessment) to address a household's concerns rather than put forward potentially confusing information.
General Perceptions of the Green Deal
Part of the Green Deal assessment process involved the theoretical calculation of the time that it would take the household to pay back the cost of the different measures, thereby increasing the salience of return on the investment of installing measures to householders. The large majority of respondents felt that there was potential for greater home energy efficiency to lead to financial savings for them, with 94% agreeing that efficiency measures would decrease their bills. There was a slight disappointment with the estimated return on investment calculated in the assessment. Nonetheless, over one-third of respondents also felt they could be better informed about which measures would lead to the highest savings, with 39% agreeing that they did not know what the most cost-effective measures would be, and a further 21% neither agreeing nor disagreeing. It was found that highlighting the return on investment alone would not acknowledge that the higher costs of certain measures installed or the non-financial benefits that may emerge. There are a range of other factors that were also highly valued by participants, such as comfort, carbon savings, or supporting local businesses, and these personal motivators were also considered to be a necessity to increase the uptake of measures in addition to financial savings or costs.
The assessment process improved perceptions of the Green Deal (Figure 4 ), although after the report was received, there was a very slight decrease in positive perception, indicating that for a minority of households, the report was not as comprehensive as they had hoped. 
Case Study 2: Pioneer Places Suffolk
In January 2013, the Suffolk County Council's consortium of Suffolk local authorities and a Green Deal provider were commissioned to deliver one of the DECC's Green Deal Pioneer Places pilot schemes to provide 500 free Green Deal assessments to residents in Suffolk. The aim of the pilot was to introduce Suffolk residents to the Green Deal as an innovative and alternative way to improve the energy efficiency of their homes through finance later repaid through their energy bill. Pioneer Places was marketed via a mailshot of 248,244 leaflets sent to every household in Suffolk to promote the scheme in addition to information distributed via local talks, community events, workshops, and online. All 500 free Green Deal assessments were registered for.
A post-assessment online questionnaire was designed with input from consortium partners, containing 30 questions that sought to understand participant demographics; the effectiveness of marketing and branding; resident motivation, perception and awareness of the Green Deal; the assessment process; and future intentions. Questionnaires were sent to 219 householders who received a free Green Deal assessment and provided an email address; a total of 114 questionnaires were completed and returned.
Motivations for Participating in the Green Deal
The highest motivating factor for participating in the Pioneer Places scheme was the free assessment, with 80% agreeing that this was a strong motivator for them to take part ( Figure 5 ). Similarly to the pilot scheme run in Cambridgeshire, a theoretical question was asked to determine how much a customer would be willing to pay for an assessment. Results showed 40% would not be prepared to pay anything, 28% would pay up to £50, and 28% would pay £50-£100 ( Figure 6 ). The price charged after the Pioneer Places scheme was £80, and later rose to £129. Therefore, the assessment cost would likely present a major barrier to uptake, although the government later introduced a £100 refund for those going ahead with measures, which may have alleviated this problem. A range of other important factors that were also involved in motivating householders to apply for a free Green Deal assessment included "reducing energy use", "making the home more comfortable to live in", "making the home warmer", "reducing energy bills" and the local authority being involved in the scheme. 
Perceptions of the Assessment Process and Overcoming Perceived Barriers to Change
The Green Deal assessment is the first experience that a customer has of the Green Deal, and it is important for it to be positive. Therefore, a question asked if the respondent had a "positive assessment experience", to which 75% agreed. Some participants stated they were unhappy with the way a software package used to produce the assessment reports, and calculated the energy efficiency and potential for Green Deal finance based on assumptions. If participants did not have at least one year's worth of energy bills, energy costs were assumed based on house size and the number of occupants, which was at times perceived as problematic, hypothetical, and unrepresentative.
The Green Deal repayment process takes place through the householders' electricity bills and is attached to the house, meaning that when moving house, the repayment becomes the responsibility of the new occupier. Overall, close to half (45%) found the idea of repaying the Green Deal loan back via the energy bill appealing, and 37% found this unappealing. This highly polarised response could reflect the personal circumstances of respondents, and further study is required to determine the precise cause of this. The loan being attached to the house also produced a polarised response, with 32% finding the loan being attached to the house appealing, and 36% finding it unappealing. Comments from questionnaire respondents noted concerns regarding a Green Deal loan devaluing their home or discouraging potential buyers. The Green Deal was promoted as a "no upfront cost" scheme, although in reality it did not meet the Golden Rule, as the cost of finance was being met by energy bill savings. This meant that this often wasn't the case, and a customer contribution would be required. For example, double-glazing seemed to be a particular issue due to its relatively high cost, but low energy savings (compared to something such as loft insulation).
General Perceptions of the Green Deal
Out of all of the households engaged in the Suffolk Pioneer Places project, 55% stated that they received no or little improvement in knowledge or understanding of the Green Deal as a result ( Figure 7 ). Greater knowledge and understanding are vitally important in consumers' decision making, as poorly informed consumers form a bounded rationality whereby decisions are made on the basis of past experience [55] . Therefore, people provided with the relevant and appropriate information act more rationally [56] , which could increase the uptake of the Green Deal.
Households were given the opportunity to continue with the Green Deal journey beyond the assessment stage. However, this was viewed unfavourably by 60% of respondents, who said that they would not proceed to apply for Green Deal Finance. Only 14% agreed that they would take up Green Deal Finance with the issue of a high interest rate being a significant barrier. Respondents commented that cheaper finance was available through other providers, either through extending their mortgage or through other types of loans. In summary, the Green Deal was criticised by participants in the Suffolk Pioneer Places pilot as a complicated policy. Low cost and a desire to improve thermal comfort led to full uptake of the free Green Deal assessments offered under Pioneer Places in Suffolk. Initial problems with assessment software, reports being perceived as inaccurate, and not being recommended the energy efficiency improvements that householders wanted may have damaged the first impression of the Green Deal, which gave participants limited confidence to proceed. The negativity surrounding the scheme was compounded by a complex structure and an interest rate that was deemed too high to be attractive.
Discussion: Lessons Learned from the Green Deal
Overall, the Green Deal Assessment process, as explored in the case studies, was a positive experience for households, although a range of issues were identified throughout this process (demonstrating the value of conducting such pilots), from technical issues in logging Green Deal assessments to delays in households receiving the Green Deal assessment report with mixed feedback on the information provided in the report. Overall, uptake of the free Green Deal assessments was highest amongst households who had a generally high level of energy awareness. Consequentially, targeting low or non-energy aware households and communities could ensure that the Green Deal reaches those who are in the most need of a finance mechanism to install energy efficiency measures.
Demonstrated Benefits of Green Deal Assessments
A key to the success of the case studies was clearly demonstrating the benefit to all those involved: from the householder looking to reduce energy and save money, to the assessor who will have invested resources (financially, time, personnel) to deliver a service of a high standard. The perceived value (including financial) evolved during the process. A quarter of participants stated afterwards that they would not be willing to pay for the Green Deal assessment. However, conversations between households and assessors highlighted that appreciation and value of the assessment increased once it had actually been carried out. Renovations may be a key opportunity when Green Deal assessments could be carried out, or when householders require an energy assessment report (e.g., when renting or selling a house), and may be considered a key investment at these times.
Increasing Household Understanding of Energy Use
The Green Deal process presented a good opportunity to raise awareness of energy efficiency by offering assessments and highlighting energy use and potential for savings within existing properties. Indeed, the assessment process resulted in a higher level or awareness of households of the options that they had for installing energy efficient measures in their homes. However, the most affordable installations offered under the Green Deal were not entirely visible (e.g., loft insulation), similar to the act of using energy, and therefore may not have been as attractive to households who were be unable to visualise the investment made.
Local Involvement and Endorsement
The benefits of the Green Deal pilots being local were twofold: local authority endorsement, as well as local surveyors carrying out the work improved feelings of trust and reliability amongst households, whilst simultaneously providing a strategic advantage to being able to deliver within a known and local geographical area. Locally piloting and testing the crucial front-end of the delivery of the Green Deal in a controlled and less commercially pressurised environment facilitated the management of initial start-up issues, and enabled the freedom to experiment with delivery options with limited exposure to adverse commercial impacts.
Rosenow and Eyre [76] stated that the Green Deal focussed on financial benefits, and contrary to other motivating factors for installing energy efficiency measures in homes, largely ignored personal motivations. Whilst considerable emphasis was placed around the financial benefits of the scheme, the use of local providers who were accredited and approved by the government did go some way to dealing with personal motivations and barriers, as discussed in Table 1 .
Barriers, Incentives, and Green Deal Assessments
The Green Deal itself created a number of barriers that demonstrated its focus on addressing issues of energy demand and supply, and its failure to see the societal need for energy [77] . To recommend suitable energy efficiency measures for a property and calculate predicted energy savings, a Green Deal assessment was required to be carried out, and many companies passed the cost of the assessment onto the customer. Similarly to the two case studies discussed in this paper, Marchand et al. [78] reported an unwillingness of customers to pay more than £50 for an assessment, with only 30% of households willing to pay up to £50, and 28% unwilling to pay anything. Therefore, the high cost for the Green Deal assessment presented a barrier for the uptake of the Green Deal. This was a particular problem considering that this was part of the first stage in the customer journey, and that the Green Deal was aimed at removing the upfront costs to maximise uptake.
Providing free Green Deal assessments generated initial interest in the process; however, this suggests that interest may have been driven primarily by this rather than increasing understanding of a house's energy performance. The value of the Green Deal assessment evolved throughout the process: it was perceived as lower prior to an assessment taking place, but was later perceived as more valuable once it had been carried out. Assessments took a couple of hours to complete, so finding householders who were available to be present in their property at the time of the assessments was at times challenging when customers were weighing out the value of the assessment compared to their time investment.
The high interest rate was highlighted as a barrier to Green Deal uptake in both case studies. This finding agrees with that of Marchand et al. [78] , who showed using 165 resident surveys in Barnsley that consumers were discouraged from using Green Deal finance by such a high rate, and would prefer a much lower rate. Models produced by Guertler [57] show that interest rate levels had a powerful effect on the ability for retrofit works to meet the Golden Rule and that consequently, additional costs were passed onto the consumer. James [14] states that the Green Deal should allow householders to make up the difference between the costs of installed measures and predicted energy savings to help them meet the Golden Rule. However, with the scheme advertised as no upfront cost to the consumer, this provided a confusing message. In the Suffolk pilot scheme, participants were mainly homeowners (82%), who were predominantly aged over 45 and in full-time employment, with 50% reporting a household income of £30,000+. Their personal circumstances indicated that they may be able to secure a lower interest rate on finance by other means, and that the Green Deal was not the best means of improving the energy efficiency of their home. However, for other demographic groups, Green Deal finance may provide one of the only options for securing finance. Unfortunately, the pilot projects discussed here failed to engage with these socioeconomic groups, which may be indicative of a wider problem of engagement.
Conclusions
This paper contributes to the literature on energy efficiency retrofit uptake decisions by presenting new evidence of consumer reported experience during the early stages of the Green Deal finance scheme. It highlights the barriers to energy efficiency uptake that the Green Deal addresses, whilst exposing new barriers that the policy creates. The paper has identified a series of barriers to the uptake of energy efficiency measures in homes (Table 1) , and considered the role of the Green Deal in overcoming these barriers by analysing two case studies of the Pioneer Places scheme in Cambridgeshire and Suffolk in the United Kingdom. Based on this, we can conclude that whilst the Green Deal pilots were a broadly positive experience for participants with greater understanding of the savings to be made from having energy efficiency measures installed, few would proceed to use Green Deal finance. This has been reflected in other studies [72, 76, 78] and in the broader failure in the take up of the Green Deal policy as a whole.
The Green Deal focusses on energy efficiency through a lens in which a choice is made to take up energy efficiency measures in the home. Whilst the behavioural dimensions associated with these measures (i.e., how people behave in the home once loft insulation or double glazing has been installed) are not fully considered under the Green Deal, the context and practices that affect long-term changes in lifestyle, driving energy consumption in the home, and understanding the social construction of normality [79] do not feature in the mechanisms for the Green Deal. The personal benefits of having energy efficiency measures installed such as improving thermal comfort and decreasing energy bills were seen as attractive aspects of the Green Deal [78, 80] . However, a lack of awareness about which measures could be installed under the Green Deal was also highlighted as a potential barrier to uptake [78] . Pettifor et al. [72] noted from 502 household surveys before and after the launch of the Green Deal that the proportion of households that was motivated to reduce bills was small compared to the total market, and intentions towards the uptake of energy efficiency measures was weakened by uncertainty around future financial benefits.
A series of motivators and barriers affect the uptake of energy efficiency measures in the home, as listed in Table 1 . Personal and immediate motivations such as financial benefits, increasing comfort, increasing energy efficiency, and energy and environmental motivations, as well as removing upfront hassle, were more likely to influence participation in a trial aimed at increasing interest in energy efficiency improvements [52] . Local authority involvement in the two Pioneer Places case studies was clearly identified as a motivating factor for participation, and as a way of increasing trust in such a scheme and attracting participants to the initial offer [81] . This also leads to higher levels of understanding at the community and local authority level; different stakeholders are then able to implement the lessons learnt and successes in future projects.
A failure of the Green Deal Pioneer Places pilot was that very few participants stated that they wished to proceed with the Green Deal process. Whilst the free assessment was a key motivator for participation, as was the increased trust associated with the assessor-local authority partnership for the pilots, the lack of clarity as to how to operationalise the information that was produced in the assessments, and the disappointment concerning return on investment, meant that interest in pursuing the Green Deal was low. Many highlighted the high interest rate, but the personal circumstances of the socioeconomic groups who utilised the pilot scheme meant that they may have had access to cheaper finance elsewhere. Another key failure of the pilots was a failure to engage with householders under the age of 45, with a lower household income and who were less likely to own their own home. For them, the Green'Deal could be a useful tool to drive pro-environmental behaviour, with improvements to the energy efficiency of their homes.
The Green Deal pilot schemes in Cambridgeshire and Suffolk demonstrated how the Green Deal has the potential to remove a number of barriers to energy efficiency by positively improving participant knowledge, providing contemporary information to avoid bounded rationality, increasing trust with local authority involvement, and the use of accredited companies. The case studies showed that participants felt that having measures installed would reduce their energy bills and felt more aware of which measures would have the greatest benefit. However, the initial motivation to participate was driven by a free-of-charge assessment. The Green Deal does not overcome some barriers such as the issues highlighted around loans affecting property values or overcoming hidden costs from the mess and inconvenience of refurbishment work. Interestingly, the Green Deal introduces barriers of its own in high interest rates, which would affect uptake of the Green Deal by discouraging householders from participating in the first place, and it may have prevented desired measures being installed, because it made it harder to meet the Golden Rule [57] . Therefore, we can conclude that the failure of the Green Deal to be taken up by consumers is in part due to the range of consumer barriers that it fails to address, combined with the contribution that it has made to create new barriers to the uptake of energy efficiency measures in the home, which has created further issues of mistrust amongst consumers. 
